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8 S8 Torhing JD Oe | | 2 Moon 
nf. I is the Golden umber. 6 Rm 2 
En Midnight 3 While 


01 Ie — — — $3 { 
OE 30071 ee 37 ohonGut es, abe de is 8 
A 2 Ne Hoek; ne „ 0 EE oils 

8 3 87 89 25 dete Things are 

_30 the Day of the Manth, | 9 we - known b 
33 the Sum. | 


> Zo. * 5 men Mag, and Mater- 
9 ann Age. 22. £0) MAS £0 mans Servant, there. 


. g 0 fore needsno farther || 

72 C B.: 24m. Moon an | | ion, nor a- 

. 3__: © tabular an ny other Enampls : 
TT 572 thetime of High-water. * 
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Bat now, * you 1 uk all the An FEES laid down, to find the 
Ships true Courſe and Diſtance for Hoes ran; you will rarely find it to 
agree with the Latitude tound by Obſervation of the Sun, therefore 
bead} will often 1 Courſe and Diftance 0s by 

ad l by your Obſervation, which is the Buſineſs eh of 


ROB. 


— 


1 


to her Ditance at Lor 


dere 


tories rſe a Be nes Reckoning, br an 


ervation of the Sun. A Ho "Pb 


Mete, We ſhall teach how 10 had dle Latitude of the Place b 2 
- tion. and the Variation of OR 5; in their proper _ eker 
FFF — 


yo —_— 22 nn 5 era) "Eh: Y LE (#0 Suppo | 
3 2 FFF e 


lel ARB, or in the Paral- 
„ ele; it is clear, if you 
„ to her Courſe the will 
£ £32 of 454 F de at B Oo 1 D, if you. truſt 
| £2 to her Diſtance, ſhe will be 
at A or E; now the Error 
in her Courſe is inconſider- 
2 able to the Error in her Di- 
K ſtance, and therefore when 
| the Courſe is near the Me- 
ridian, it is ſafer truſting to 
the Courſe than to the Di- 
_ -_ Nance; though I would ra- 
„ judge Ber at R or 8, 
then at A, B, D Nee that 
is, 1 ET 5 48 8 i. Courſe, orſuppoſe it ſomethin farther from 


the Meridian, and decreaſe the Diſtance, or make it leſs than it was by 


Dead Reckonin ; Oi diminiſh the Courſe, and augment the Diftance, -ac- 
cording as by yy I find her to the Northward or Southward $4 


Wn 64 fi — a Ship from V ſhould fail N. E. to O, by Dead Reckon- 
"Obſervation is found” on either the Parallels. of Latitude Q TG 

4 © HV 7 it is plain, if you truſt to her Courſe, ſhe will be at H or G, if 
G, but 'T being nearly equi-diftant from Q, O, , 

and V nearly equi- diſtant from H, O, I, I'd rather ſuppoſe her at T than 

at Q or G; Me -at V, rather than at I or I; that is, with the true Dif- 

ference of Lateade and Coutſe find a Depa rture; and with the true Diffe- 


ay Reäkaring 


. rence of Latitude and Diſtance find a Dep ON wy the half Sum of theſe De- 


Partures is her true Departure; with winch. the true Difference of La- 


titude, find the true Courſe and Diſtance, 


Again, ſuppoſe a Ship from Y, ſhould fail E. N. E. half E. to P, but by 
Obſervation is in the Parallel of MW K, or LX N, it is evident by her 
Courſe, ſhe will be at L or K, by her Diſtance at M or N; now the Er- 
ror in her Diſtance is inconſiderable to the Error in her Courſe, therefore 
when you fail near the Eaſt or Weſt, it is fafer to 6 on your Once 

than 


o 
—— 
\ 
p 
. 


. 77 * 1 3 1 
; Ship at W. + ö | 
e and d = | 


and at X 
| — at L or Ne 72 au the Courſe and diminiſhing the Diſtance, | 
v. for every we or ies ow increaſe or decreaſe your Diſtance, - | 
as many Quarter Points ſhould-you ugment, or diminiſh your 2 3 4 * | 
N 


2 S in the 5 Bangs, had failed N b 
2 e I, Su ea oning had ſai 
4 Miles, bade bee her Diff Difference of Larirude i is ph ke 
r true Courſe and Diffance? * © > | | 1 
2 2 She tre Qulelb: 1 405 to be N Rt E. Diftance 255 | 
vi. by ſhörtenin 3 Courſe 4 of a Point, N by increaſin the i 
Miles, "i will Difference of Latitude be 123.8, her os | 
But in this Example, had her Difference of Latitude been * les 
her true Courſe I ſhould allow to be N. by E. I E. Diſtance 121 Miles, 
true Difference of Latitude wilt then be 113.9, her true Departure * 3 
which j js got by increaſing her Courſe 4 of a 7 and decrealing her Pi- 


ſtance 3 Miles. 
Caſe 2. Suppoſe a Ship by Dead-Reckoning 1 failed N, E. bald; 
120 Miles, but by Obſervation finds ſhe hath alt ol be Latitude 97 Wales 


what is her true Courſe and Diſtance run?7/ ann. 
:! . Kile ome NEN gsf a 
e — 1 "hs 

4 e 1975 00 bog 1399 


2100 


is 1 eve pe Departs | wid with: tho zeae — of b Ladtude es | „ 
you will fad true Courſe to be North 37: Zy Eaſt, Diſtance 125 M na Bb. 
'Bat'in'this Zxample, had her Differ G& of tude by Obſervation i bety 
but IE TS ork would have thus | - | 
Lat. go Miles, ba Con EN N. 8 74 
5 rn DE Lede Me and alle Diſt, Bo Mite, find a Dop: 79.4 + 
— * 
00 10 uin 2h. aj. 22; Ani a 40 95. 441 1 2060 
; 2501171 TJ 417 224 1233! (37 an : 9 oF 27 1 — 


St 0.01 buzi dz on n AA ati! ee dig eben 


6.5 
is her true 0 48d Miles dier true Difference o! atithde Fog 
wall find ts, to * : 26 E. Diſtance 118 VM 47 | 
Caſe 3. Suppoſe u Shi "by Ad det hed eg EN E, half E / Miley, 7 
ul "Obſervation /hath'di 5 — — 5 Miles what ts: her a 


4 2018. NO n * 1107 
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Al 41 ok ** I 
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PTY 


2 wal Her true Courſe Iwill allow tobe ENE.4 dre Miles 
n Point, and augmenting . 


| 2. 2 Nil T3: 
And in this Cafe 4, ball the Difference of Latitude b . — — 


55-08 Miles, I — 75 hey er allowed her truc Courſe to-be EN E. i E. Diſtance, 


Called Paralle s of Latit 


84 Miles, viz. by augmenting her falſe Courſe, and thortewng! the falſe. Di- 
ſtance; all which is plain from the foregoing Fi igure. 
what I have no ſaid of correcting the Pead-Reckoniog in che N. E. 

Quageer of the Compaſs, there cannot, 1 think, be any Ditßeulty, in per- 

forming the ſame in any other Quarter; which 1s all I — to ſay on this ſingle 

FPropoſition, of Sin the Ships true > Courſe and Diſtance run, or nearly e- 

fimati * Ame ſame for 24 Hours, in the Daily Practice at Sea; it now only 

EL Nevin me to ſhew how to uſe the Ramey: in all the uſeful Problems Y 
le ation, and firſt by Plain Sailing.” | 1» 

„ Plain Sailing ſuppoſeth the Figure of this Terre gucons Globe to he: 2 

| large. extended Plain, on which the Equinoctial, the exidians, the Parallels 
of Latitude, with all the other intermediate Rhombs, are repreſented by 
ſtrait Lines, the Meridians are parallel to each other, and every Parallel of 

Latitude is equal to the Eguinoctial, than which, nothing can be more erro- 

nious; yet common Cuſtom hath ſo far enfluenced our common Sailors in 

this Particular, that they prefer this Kind of Sailing, before all the demon- 

ſtrative Truths that conſtantly are produced to the contrar 11 But, 3 

| 160 is not aſtogether uſeleſs, | 1 will 1 rve in ſhort Voyages, and in Coaſting a- 

long the Shoar, we. will. not wholly. neglect it, = e it as Introductory to 
the. true 1 of T the boiſterous Main; in Order thereunto you 
muſt take gel the following Scheme of the Plain Chart, 

. fo beg we OLE and Conſequences flowing from them. 

4 al, which, Seamen call the Line, is an immaginary Eaſt 
40d W Weſt {at uppoſed to croſs the middle of the Earth, and to divide 
the North part Nai from the South, 212. d: b gle 1 

t 


af 2 e, if he l. the Dine o 1 Bhs e 
18 Nort > act is n the 2 | 5 
but South, when the Place is on the Sor Bl 27 ＋ 00 Jad 


All Lines jel to the Equinqctia 
= ;;and all the As I ie Bade 
titude are in the fame Latitude. 
Thus, fall the Places on the Line . Q, are in the Latitude of 00 o, 
m thence we begin to reckon the Latituſe. 
All the Maces on the Line AA, are in the Latitude of 10 Degr 
| beckuſe ever 1 8 ar Part of that Lincs 10 Degrocafrom the Tau 
the North ſide of it. 2 SO | 
All the Places on the 12 BB, "arr in the Lat 0 
becauſe that Parallel is 20 Degrees on the 5 95 Gt 87 
Now you muſt know, that there is & ces of, Ty F ee 
the A tho in this Fi Sure, or want of Room, the Latitude run 
f ls 
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: RES Fe. : 2 G 3 E. = : > —4 9 1 . 3 hey 
Fe only 85 Pegrees on the orth fide t the ie EquinoRial 


to 27 agus | 
| Ade Of it. And altho' in moſt Charts you will find the Parallels 
Jo Latitude drawn through very Degree, yet here, by Reaſon of the Small- 
neſs of the Graduation, the { are only drawh to ey 10 Degrees 4 
ſide the Equinocti — 
— Ahe 1 GER +] one Pres 

to the N e or Sodthward of the other Place; thus GI, 1 r 

Nees, is the Pifferonce of Latitude en the Places G 

en Which is the Difference of Latitude between the aces 71 
_ 'or i o Degrees, is the Difference of Latitude betwde 


5 5 ney par zeular to en Lins 
ridians, as HAK PB, GIR, MR, X WL, Oc. 4 


r ate, Horę of * may be graduated with the Degrees! of Latitude. 
. | hetween two Places, is how much one Flace is to 
7 ths ard ol | ard ot the other Place; thus, H I, which is 10 De- 
f reeds: is the Mertdia Diftahce-between the Places' G arid K I, LY 
5 ils the. Meridian Diſtance between the two Places K. and. L. 1 


and K KT, or Ro N is the Meridian Diſtance between the Places 


and I. 
- As for Inte, 8 poſe 1 Ship from 0; in the inal - 30 55 
il directl 


” 
" $ 
r „*** ds „** * 


"Weed „ Ky 


Nan were to Eaſt! to E, or direly Weſt t it is plaih, | . 
the doth not alter her Lat , becauſe W, O, E, are in *y ame Parallel 


of Latitude. 
Nut ſup 5 ſhe ould cal ts the Northward of the Rait, as E N E. to 


[ 3 or to orthward of the Weſt as NW. to X, it is cyident, the is fan- 
| | ther from the Equinoctial at Vor than! at E or W; and 1 
in a greater Latitude than at | 
8 i Again, ſuppoſe the ffoul fall to the\Sodttwvard of the „as S. E. y 
E. to V, or to the Southw of the Weſt, as S. W. n 2. it's cle 
= dr is nearer the FquinoRtial at V or Z, I e ; and therefore, n 
a leſſer Latitude than at O. And i; her Fe been continued, 1: | 


= 
0 
Vc 44 Artis * q6—— 


bg : 


n. 


had croſs'd the EquinoRtial a t at a, and would have been bs South Latit 


as Os 55 8 

oſe a Ship at 05 had ſailed frei PEE Place on the graduutdd 

lord e n MR * is plain her Meridian Piſt at O, is 20 Degrets 
Meridian NOS, is 20. | 


the Kaftuard off 

e ee MR, aq may plainly To by he Graduation on 
inoctia | 
Otherwiſe, ſup poſe a Ship from O, was. tb. ſail: directly North to N, 
| direct. it South ws it is v ible ſhe hath altered 7 exidian Diſtante 


4 8 the firſt — MR; becauſe N. "> is parallel tt ſt, and An the, 


„ 


: 


> hw: ſhould 111 2 O to ap, 7 warns 5 the Forth, 
or to the Eaſtward of the duth, as S. E. by: MY | | 


| ö 8 2 — 
* e 
Mp cert 
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1 Sm 1 Wha 
5 ſe om O \ Ship ſhould fall! te thi ene ofhe N. 
as NNW. to b, or to the nu Ship of the South, as SW by W. to nz if is 
clear, ſhe is nearer the Meridian M 15 at b or n, than at Nor S, and thero- 
fore nearer it than at O, and hath decreaſed Ver Meridian Dittance; and 
had this luſt Courſe been continued, ſhe would have croiſed it 1th and have 
been to the Weſtward of it at r. 
The Heckinge-lroweod ewe Blkbes- iiber wre Boi of the Compal, the the 
muſt make her Way good on to-Jail from the one Place te 
The Diſtance between two Places; is how many Miles (but very often 
— — Mites in 1 League a Line or Rhornb 
one Place is from another; Thus, G Hs chie 1 iſtanee between the Places G 
and H; GI is the Diſtance — G ant I, therefore when two Places 
are on the ſame Meridian, their Differemte of Latittide is their Diſtance; 
His the Diſtance — the Places H and 1,” ard'conſequeritly when 
two Places bear Eaſt and Welt of cach other, their Aenne Dittance i is 
the Diftance between thetin. 
Theſe 'Things being thorou ghly premiſed, there can e no Difficulty in 
ebe geg: * Nude of Plain Sailing; 2 


"PROBLEM VI. Al e 


ere. 


gg — of ted Places n; to find the Diferenc of Latitude be- 
tween them. 


i is 


Nuk. If both the/Plucts-arc in North 8 or both in South, ſubtracek 
dhe leſſer Latitude from the greater, the Remainder is the Difference of Lati- 


tude between them. 


h I. Lat: bound e b 34 N. Rtanb! n. 34 348. = 8: 128 
am 40 re e in 
: moot 60. | „ oh sr 
bin Lat: been dem 1774 Mies 1 
0801 ee ene VI.. 
Ie Latitudes of t wel Placds: Ty to know whether the Diſſerepce of 


Latinade is Norchorty or-Southerly... N kee 
. Rates. lane defender Rom a «North "Tatitude to a leſſer 
Nauth. Laritudez Gr North ta nN »ith Latitude; or from 4 leſſer 


South to a greater South Latitude, her . Latitude i 1s-Southerly, 


But, if ſhe is bound fr Loh, to a leſſer South Latitude, or 
lle 


from a South to a North f from” a leſſer North, to a greater 
Eatidade, her Difterence'ofi Latieute is Northerly. 


Thus muh . the Didiezence 1 
bs Southerly. ; . 
N. 74 | 8 e a 


bebe fig is bentber Konithe Mefidise MR, "at u er mn than ar N dr & 
and therefore hath increaſed her Meridian Diſtance, by the Departures | 


| 
| 
| | 
j 


8 * 
—— — — —— 


= 
— — — 


#'>% 


te 60): 


FETs Example of the fume Probem; the Diferene of Latitade is 
Q 1. EI Schl 

And, in tho 34 Example i it is alſo Northerly, which ie Tlluftration ſufficient 
Lor this Problem, \/ Note, ns Counld is Tn ſame: ion as 
| me ene Lande. RR. W 2 U 8 We V ＋ 1 28 


ere PROBLEM: va,” 
hs PEE come N with the Difference of Latitude ade: mer, 


given: to find the Latitude come into. 11 10 Kin 1 1 
, Ha Shipis in North Latitude and mils to the Northward, or in South 
1285 and falls to the Southward, ſne inereaſeth her Latitude; therefore 
| rence of Latitude reduced into Degrees and Minutes (becauſc the 
Talus is always kept in and Minutes) muſt be dded to the La- 
titude come from, the Sum i is che Latitude come into. 
.1f a Ship in North Latitude fails to the Sonthward, or in Sonth 15. 
| fitude ſails to has Northward, ſhe decreaſeth her Latitude; therefore 2 | 
Difference of Latitude taken from the Latitude: come from, ſeaveth the La- 


titude come into. 
Note, In this Clauſe, if the Difference of Latitudes is greater than the La- 


Brad, E. er from, the hath croſſed the Eaquinoctial. 
— —— Ee. 2. 31: ION. E. 3. 1: I 10Ns-. 


| Dilerence'of 2 1: 4 Nen ly . 2. o Serly —2: o5S.crly : 
Latitude become into. 43 EDT + e N. 5 South. 


Ex. en en 7 108 E 5. 10 : 148. 2 & 6 19 8 
Pifference of Latitude 1: 24. S.erl7 1: 1 210 ly 
Laitude come inte . EE 4 eee 1 N. 


= 
(F3"2413 


2 N abt : RO BL EN IX. 0 5 re any 


The Meridian ILL the Ship had made, with. the Ss lade ſince 


given; to find the Meridian Dit ce ſhe has made. 
” Rule. "If the Sbip is. an the Eaſt ſide of the Meridian departed from, 


Ow to 5 N on the — debe De and 1 «ps Weſt 
war e runs farther 1 r e ure added to it, is 
the preſent Meridian Diſtance e Pee | 
But, if the is on the Eaft fide of it, and fails to the Weſkward ; or on the 
Weſt fide and fails to the Eaftward, ſhe.comes nearcr to it; and therefore 
1 Ne from the former, leaves her preſent; Meridian Diſtance. 

| In this Clauſe, if the erer in che e the hath 
gde che Meridian filed Bon. BOG, > oi: 


"PROBLEM 3. 
| The Meridian Diſtance theShip had Wc Place, with the Depar- 
— FO enene oa 3. that 


©” oo m — 


— ͤ 


ney 


Rue. Ide Bad E. Meridlan Diance to make, and ſalls to ue Reed gr 

W. and ſails tothe Weſtward, ſubtract the Departure ſhe; has made trom it, 
ou have left the Meridian Diſtance ſhe has to make to the Place, which is of tho 

Lam Name, except the Departure is greateſt, and then it is of a different De- 


nomination. 


But, if ſhe! had Eaſt Meridian Diſtance to make, and fails to the Weſt- | 
ward, or Weſt Meridian Diſtance to make, and ſails to the Eaſtward, ſhe 
runs out of her Way; and therefore add the ny — arture ſhe hath made, to 
the Meridian Diſtance ſhe had to make, the Sum is the Meridian Diſtance 
ſhe hath to make to the Place bound to. | I 

Note, We need not exemplify this nor the ſregoing Problems, the Me- 
thod being the very ſame of. ſailing nearer to, or farther from the Meridian 
come from or bound to, as it is in failing to or . the 88 5 
which we have 1 1 195 explained. 


ET iN £ PROBLEM . 


The Latitude and Meridian Didance the Ship had Wide with the 
Courſe and Diſtance the Ship hath made ſince, given 3 to find the Latitude 
and Meridian Diſtance ſhe hath then made. 

Raule. With the given Courſe and Diſtance find * Difference of Take 

tude and Departure, with the Latitude « come from; and Difference of Lati- 

tude, find her Latitude come. into; with the Meridian Diftatice ſhe had 
made, and. Departures * Meridian Damn ſhe hath made, by Pro- 
blems I 8 and LY — N . 

8 00 enk „ i G neh 254 
A Ship four the Latitade-of!, 49 North, and Meridian Diſtance 
fails S W half W. 120 l Linen come into, and 


JW 


Meridian Ine gen made? wg K +: 87 Aan 03 81 
Toa . . 
Linde come from 9 55 e peer 3 10 E 
e . 120 Mil, gies 4165, ee ber 


therefor the Latitade come into 48 34 3 Mer. Didange 1 12.3 7 37 E. 
e e is lop 1 i no more to mate it inteligibl N. to the 


fieit oor doeed 1th atty other Exapples of 
Dlext-Ca/at f. Nen 4.9 3:5 be 9778 0 iently ſnevn 5 08 to inc! the 
ids true Cond ace xt ae ws, muſt e 798! can 
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Za. With the given and Diſanve;: find her Difference- of Laut- 
tude and Departure, 8 
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With the Diflerenct'of atitude; avid Meridian Diſtance Wand 0 make 
and this Difference of Latitude an reure, find the Differetice of Tat 
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With this Difference of — 222 Meridian _—_ find the 9 | 
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A Ship from the Lizard 3 of 49 1 5 5 N. Meridian Piftance 
OO : oo, is bound to Cape Finiſter, in the Latitude of 43 : 10N. Meridian 
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that Place; and the Courſe and Diſtance the mip tam os i: to 
find the Latitude the 2 and Me Diftance the Ship hath 
nom made, and the and Diftance to her Port. 
-- Rate. With the-given and Diſtance, find her Difference of Lati- 
tude and Departure. 

With the Latitude and Meridian Diſtance given, and this Difference of 
Laritude 2 e Tee find tho Latirade the i is in, and Meridian Diſtance 
the hath now | 

With the Difference of Latitude and Menidion Diſtance ſhe had to make, 
and this Difference of Latitude and Departure, find the Difference of Lati- 
tude and Meridian Diftance ſhe hath to make. 

With this Difference of Latitude and Meridian Diftance, find the Bearings 
os and Diſtance to her Port. 
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A Sip from the Lizard in the Latitude of 49: 55 N. Meridian Diſtance 
oO: oo, is bound to Cape Finifter, in the Latitude of 43 : 10N. Meridian 
| Diſtance 3 : 18 W. or 198 Miles, the fails SW by S. 50 Miles, what is her 
Latieude come-into, Meridjan Diſtance now made, ind the Bearings and 
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1 Wh "Af 9 » 2 2 ö 
1 ne, ee is North or South; in the ſeventh or eighth is the Departure, 
' - _ according as it is Eaſt or Weſt, anſwering to the foregoing Courſe and Di- 
ſtance in the third and fourth Columns; in the Ninth Column is the Lati- 
tude come into, which is always found by the Latitude the Ship was in 
the Noon before, and the Difference of Latitude in the fifth or ſixth Co- 
lumns; in the tenth Column is the Meridian Diſtance the Ship hath made 
from che Land laſt ſeen, which is found by the De in the ſeventh or 
eighth Columns; and the Meridian Diſtance the Ship had made the Noon 
before; all which you have by the 11th Problem, and is diſtinguiſhed 
fom the four following Columns by a double Line; in the firſt of which 
Columns is the Difference of Latitude the Ship 1s'to make to any Cape or 
Port, which in our Examples is Cape Finifter, and may be taken from a 
Plain Chart of the Voyage, or from a 'Table ſhewing the Latitudes of the 
Places come from and bound to, viz. 405 Miles South ; which is to be in- 
creaſed or decreaſed by the daily Difference of Latitude in the fifth or fixth 
| Columns; in the ſecond Column from the double Line, is the Meridian 
Diſtance the Ship has to make to the Port bound to, which is firſt known 
by a Plain Chart, neceflary for the Voyage, Sc. in our Examples is 198 
Niles Weſt, but afterwards by the Meridian Diſtance the Ship had to 
make the Noon before, and Departure ſhe hath made ſince, in the ſeventh 
and eighth Columns; with this firſt and ſecond Columns (after the double 
Line) is found the Bearings and Diftance to her Port, by Prob. 2d. which is 
Finifter in our Examples, and are placed daily in the third and tourth 
Columns after the double Line; all which is fo plain and eaſy to be under- 
ſtood at firſt Sight of the Table, that we need infiſt no farther thereon. 
Thus have we finiſhed Plain Sailing; now let us proceed to Mercator, or 
- Sailing by the True SE ACHART, © © | 
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8:  * MERCATORS-SAILING. 
| T Oprove the rotundity of the Body of the Earth, by a great many Reaſons 
| would be ſuperfluous; becauſe none but Children and down right Na- 
| turals (may they be allowed to think) think the contrary ; therefore I ſhall 
now onl ſer you know, that as the Shadow of the Body of the Earth, upon 
the Body of the Moon, at all Times and Places, of a Eclipſe, -_ 
circular; the Body from whence this circular Shade is produced, muſt 
conſequently be Globular ; and therefore, the Body of this Earth is Globular, 
or Spheriodical : And if ſo, the Equinoctial, the Meridians and the Paral- 
lels of Latitude are Cireles; all the other intermediate Rhombs are Loxo- 
dromical (or inclining Spiral Lines) making equal 77 with alt the Mc 
ridians they paſs, very ult to be pad v. impoſſible to be truly lai 
down in Plane, by the moſt ingenious, nor of any great Seryice to a Sailor 
for which. Reaſon our own Countryman Mr. Edward Wright, inyentec 
Numbers, called Meridional Parts, Whoſe Properties are to lay down, 1 — 90 
F 2 . ; as 1 E * 
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Plain 8 cies the ſpherical Surface of the Earth; every Place having its 
i itude and Longitude, with their true Bearings and Diſtances a- 
; all which he hath performed only by Right Lines, both uſeful and 
caſy for the Sailor. And as few who have Charge of a Ship but have Charts 
of this Kind, with their Uſes annext to them; I ſhall ſay no more of it here, 
but ſhew how it differs from the Plain Chart, in Page 59. Go 

the Mercator's Chart, you will find the Meridian graduated with the 
Degrees of Latitude as in the Plain, ofly with this Difference, that as they 
come nearer to the Poles, the Parallels of Latitude lye farther aſunder than 
at the Equinolial, in the fame Proportion that the Parallels themſelves 
decreaſc, as they 22 the Poles. 2 25 #0 
__ That in our Plain Charts the inoctial, nor any of the Parallels of 
Latitude are graduated; but in the Mercator, you will find the Equinoctial 
 graduatcd with the Degrees of Longitade from ſome Meridian, 180 De- 
grees to the Eaſtward, which are called Degrees of Eaft Longitude, and as 
many to the Weſtward, which. are called of Weſt Longitude, in all 
making fo Degrees round the Earth. And therefore, ES 

The Longitude of a Place, is the Degrees of the Equinoctial intercepted 
5 and the Meridian of that Place, and is Eaſt or 
Place is to the Eaftward or Weſtward of the firſt 

Meridian. . , 2 | | 3:4563% ©; FF 


Difference of Longitude betweeen two Places, is the Degrees of the 
uinoctial intercepted between the Meridians of thoſe Places, and is Eaſt 
8 15 accord ing as one Place is to the Eaſtward or Weſtward of the o· 
All the other Properties of the. Mercarors Chart in reſpect of the Lati- 
tude, are the ſame as in the Plain Chart; and all in reſpect of the Longi- 
tude come into, or the Difference of Longitude between two Places, in the 
Mercators Chart, are the ſame as the Meridian Diſtance and Departure, in 
the Plain Chart; and therefore we need lay down no other Rules for the 
Longitude here, then are laid down for the Meridia Diſtance there; which 
is the Reaſon I graduated the Part of the Equinoctial, in the 59th Page. 
But now, as. this Mercator Sailing may be perſormed two Ways, vis. 
by the Meridional Parts, or by the Middle Latitude, I have choſen the lat- 
ter, becauſe the Difference of Longitude by the Meridional Parts, muſt be 
found by the Courſe the Ship hath made good in 24 Hours, which is very 
uncertain ; but the Latitude we are often certain of by Obſervation,” and 
therefore the Difference of Longitude may be found by the Middle Lati-" 
| tude, more true than by the Courſe and Meridional Difference of Latitude. 

I could give many more Reaſons, but I think this ſuffioient. 
In the following Scheme, let the Primitive Circle repreſent the Meridian 
of . which 18 a great Circle on the Surface of the Earth, the Line 
N PQ) 3 e Equinoctial, which is alſo a great Circle on the 
Surface of the Earth, tho it is here repreſented by a Right Line, becauſe 
one half of the Earths ſpherical Superfices is laid down in Plano, or upon a 
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ninoctial towards the Poles; ieh proves that loin Sul tb 
erroneous in great Runs; forſuppoſe 2 Ship from A fhouf ſail Eaſt 
19 then South to O, it is plain that AC is her arture, or Meridian 
„ but had ſhe from A; failed South to B 'Faft to G, it is 
Jer che 5 is her Meridian Diſtanee, but BO is 5 tt AC, which 
was her Meridian Diſtance before, and therefore there may be as many Me- 
ridian Diſtances between the Places A and O, as it is poſſible to deferibe 
3 AC and BO, and” all di from each o- 
; but between the Pleers A and O there is but one Difference of Longi * 
— 2 viz, M, and this ſame ¶ M is not only the Difference of Lovpitide 
between the Places A and O, but it is alfo6 the Differetice of Longitude 
between. all the Places on the Meridian ABD, and the Meridian H to 
find and uſe which, will be the Buſineſs of this Part of our Treatiſe: 
Before which it is neceffary to have this Table of the Latitude and Lon itode 
»of the moſt 2 pal Places uſed in Navigation, for the Uſe, of thoſe that 
cannot affo Proper Charts ſor their Voyages, accountin the Longitude | 
from the Meridian of London, viz. 180 "PI and as: 
many ro the Weſtward ofthe fad Metidlts 
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aul 3. Middle Latitude O: , Departure 30.4 Miles what i is the 
Difference FL 3 Anſwer, 4 Miles. 
: Example dle Latitude 53: 26, De cparture H. 3 Miles, wht Is the 
via F * 2 — . Miles, what is the 
e 4 39 : 22, ure 294 what is the 
Difference oF Longitude ? 1 Þ Mie : | 
Example: 6. Middle Latitude 42: . re 280 Miles, what is the | 
| 1 ra 19g þ ?. Anſwer, 125 
die Latitude 47 49 De 20 Mes, I 74 Miles, what is the 
Diſe ne of . Ge xg 24 Departure Miles, what is th 
w/c titude 104 What is the 
Difference of Longitude? 9 155 I 
Note, If the De the is Eaſt, the Difference of Longitude is Eaſt ; when 
ys en > Wet, the Difference of-Longitude-i is Welt | 


Frei Lo? wo PROBLEM HE: 
Abe middle Latitude and Difference of Longitude given, to find che De- | 
parture, or Meridian Diſtance. | 
__ Rale. Find the middle Latitude at the Head or Foot of che Traverſe | 
Neef and the Difference of Longitude in the Diſtance Column, the Diffe- 
ol Latitude anſwering: thereto, is the Meridian Diſtance required. 
xamp/e 1. Middle Lattide 39 4255 Difference of Longitude 44 Miles, 
"hat . 1 n Distance? 451 /wer, de 
iddle Latitude 42 ercnce of Longitude 86 Miles, 
har 155 dhe dale e ar en tade 480 M = 
am pue 3 M 134. c o Longi 
what is 2 Fri Pi WG wr, 586 . wy 
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1 al L440 the middle Latitude i is at the Foot of the I r Table, 


1 . in the preceeding Frablem. 


18885 RO BLE NM Ty. | 
Latitade and rue come from, with the Courſe 94 Diſtance. 
2 ie rm "ton n 325 nd > > and Longitude come into. 48 
it and Diſtande, find the” Difference of Lati- | 


tude and by Problem 1 of Plain Sailin 
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comprtend &, ani there ſaid ; NR on oth £40 


. ” 
—_—— 


7 "the Diffcreyce of and 
tho lade Latitude e La 6, 7, 10. of Plain 3 


Prob. 1. of Mercator. 


Meridian Diſtance between chem, by Problem 3. of Miicator Sail 


„Wich 2 a Latiende wel ag Rane of Longitude, end the 


Wich the Difference of Latitude ber Tod A e a Diane 


2 e .. — by Problem a. of Plain 
Are the! Laticale 6f We orth, and Long of 18 : 20, 

Wett, is bound to a Port, in the Ge of 10 North; and 

of 8: 17 Weſt, —— = tare the maks good to fetch her 


Ae Latitud from i * 88 ih: Longitud $ ; 20 Weſt. 
e e 18 20 
eee, $i 2 . the Longitnde $; 17 Weſt 
- Tue Difference of Latityde is 2 2 e 
e e Fa 1 
u Which in Miles is D ee Eat 
ew? a Latitades . 200 1 
The middiz Latitud "44: 36; and the Difference of Longitude 
603 Miles Eat, deres her Se 


| aud. her Heede of Latinde is 
S. E. by S. half E. Diftance 674 


— 


muſt be 42 
SE Rooks TELE 


NORTE M VI. 


a with the Latitude and Lon gitude 
bound to, and the Courſe Diſtance run ſince iven, to find the Latitude 
and e come into, and the Bearings and to her Pert. 

Rule. Find her Latitude and Longitude come into, by Prob. 4. of Mercator's 


Sailing, FR ka PT 4 ow nh 
Sailing, | 
Example. A Ship from the itude of 46 
D NN i, he ort in the 
zitude of 2 : — 


midd tude 
8 S 0 e 


meren $43: I bt Lega, . 8 


at "HB 20 ow” * ne * 


f 2 KS” vat 5 ö 
eee e 5 I 3s 2 Ye 1 Fe 2 


Nun — 
The Sum idea cons ing e : 56, therefore 
i half or r ee 11 n Dire IO 
| LJ 8 $40: Rules to | 
1 55 aritude ee ale, hens hee hen 7 


fed by al Caſes of Babies 3. « of 
. —. than ee ww; we — as 
Latitude, 


LE Cl 5 tha: gg, he 

in 94 1 mare in 
RPE, 0: e 55 vir we will 2 
of it, as in the followin I Sie with an Explanation 


— 18 0 


: "BEE we 


' thereof, , is a Run from the Ls I Engignd, towards the A 


* Portugal, | 
'The 


% 


| 1 
2 | A : _ 6,46 ; a 
« * ” 
. = = = = by * 
6 £ * " ; 0 a 4 q * 8 . = . \ : 
Hal — — —— - — r 2 
* 1 —— 


1s ee 


3 8 e 23 | . : 
« 8 as in Page 65, the tenth Colunni 
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titude you were in the Noon before, che cleventh is the middle Latitud 
or half the foregoing in the twelfth is the Difference of Longituc 
which is got by the middle ker and the Departure, in the ſeventh o 
eighth in the thirtcenth is the wide. from London, whict 
+ is got by the Difference of Loggitude and the ongi you were in the 
Noon beſore. Theſe thigteen Columns'contain the hole Operation of In 
Ae 4 of Mercator Sailing; in the Wurteenth Column is the Sum df th 
Latitudes, vis. of the Latitude N in, and the Latitude of the Place 
_ - iwhoſe ings you want, in the 1 th is the middle Latitude or half the 
foregoing Column; in the-16th is the Difference of Longitude; you hare 
to to the Place whoſe Bearings you 1 Which is got by the Dit 
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intend to make or avoid; which is got by the two foregoing Columns, and 

is all that is neceſſary toward keeping a Þo or a true and juſt Account 

of the Daily run of the Ship. This a be daily kept upon half 'a Sheet 

of ſpare Paper, and only ſome of the Columns to be inſerted in your Journ- 

, at the End of the Run, either according to the Method of the Royal 

Now; or D - tag Log-Book, according to the Eaſ India and ſome Merchant 
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the Variation of the Compaſs, by 
Jace Obſervation of the Sun, which brings us to the Conſideration of ſome A. 
the fronomical Problems; and here. I thought to have ſhewn you the Figure, 
with the Deſcription and Uſe of the Sea Quadrant z but as the ſeeing one 


or two Obſervations taken at Sa, will give you a greater inſight into the Na- 
ture or Method of it, than my troubli u with two or three Pages; be- 


0g pd there arc 1 * of _ . 1 | 4 pre- 
ſent let you know, that this . bunt, ilor dan always 
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on, we can bt that time, by Adiicg pr Bs find how far we are 
5 » and on what fide of it, which finding the Latitude 

ation. = S — 
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Theſe Tables of the Sun's Declination are ſo eaſy they need no Expla- 


nation; only you maſt obſerve, they are made for the Meridian of London 
at Noon, and may ſerve without any Alteration at Noon 2, for Places near 


that Meridian; but qi may oſtan have Occaſion: for the 's Declination 


about the time of its Riſing 5 Setting, and oſten your Longitude i is con- 


ſiderable from "ps, which 8 ir us to the Contr 0 
* 3 n n 33 e 


PROBLEM II. 


1 We at's af iy Pact, 4 4b Longitude is tnows 
ET © ADs the, oof Pre: Whol Leg or Night at London. 
Rue. Tf the Place i is to the Faftward of London, the Longitude reduced 


n London, to 4 


118 24 


into Time, muſt be taken from the Time where you are, the Remainder is 


the Time at London. 
But if you are to the Weflwatd of Zondon, wk Longitude reduced mu * 


be willedib Pegs of the: Sum is the Hour at S wth 
Note, 1 1 e Longitude, is 1 Hour of Lime; but to >: ex the 
Trouble of Reduction, ws ou Have in the following. Table 'of Natural, Sines, 
the 4 — ang. Secogds of Tims, to almoſt every Minute of the. 
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8 lch. 26m. 231. a Night in London, | 8 
This Problem being perſely underſtood, thace can hs no extraordinary 


5 in finding the Sun's Declination at any Hour at London, b "the | 


Daily Variation of the Declination, and conſequent! y the Sun's true 
pation, at the RIF thc you uſe the Sun; which OW us to 21 
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tral PROBLEM III. 3 


4 the Latitude: if the Place by an Obſervation the 8. 8. F 
od 4 81,82, Example 1. Auguſt 1, 1 of i, ax 


 \ The Sm is by the Tables of Dedlination 14 : 59 on the N. Gidethe Equin. | 
5 »——— 20 30 on the North fide the Sun 5 


JONI I am - 


| Fherefore, eh len Im 33 : 29 on the North ſide che E. 
D ag is, Iam in the Lait. of 355 29 Nort by Obleryation. 
„ - Example. 2. June 10, 1730: 


The Sun i — 23 2908 the'N. fide the FquinoGiat by the Tables 


— — * 
Therefore by Sab. Iam 13:14 on the North fide the — that is, 
in the LEO of 13: by North, by Obſervation. . 


5 Example 3. Auguſt 20, 1551. 
The Sun is 8 48 on the N. fidethe 1 by thi e Tables 
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7 By Obſervation I am 40 30 on the South fide: the Sun, 


Therefore. b ySub-Lam 37 : 42 on the South ſide the vinocti chat is 
| | am in the Latiruds of 31: - 42 South, by Obſervation, ay 4 2 | « þ 


1 could give J ou 3 more Examples; with the-Sun' veins on 1 South, fide T5 


+ | the tial, and my being to the Northward or Southward of the Sun, 


which 2 will be 10 like theſe, that he ho knows the anc, muſt be able 


erform the other ; and therefore I think theſe Examples fafficient. 
eſe are the General Caſes that happen at Sea, in ſailing to the South- 


77 1 590. but in ſome Northern Vo oyages, C8, 88 toGreenland and the bale Fiſbery, 


ou may have the Sun above orizon for ſeveral Days, then every 12 
| You 7 You haye an a aa * DES the. Latitude VIZ. when the ö 
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is above the Horizon, and on 


to). 
Sun is on the South Part of your Meridian, it is done as. we have 8 y 
nd; but when the Sun is onthe North Part of it, the Latitnde 18 


explain 
thus found, 
Rule. From the Surf's Declination/ take the Sun's ; Altirude, 18 Remain- 
der 1s the Complement of the Latitude. * . 
2 Example. Fg . 7 . 


Suppoſe the Sun's Peclination was 24 10 North. 
the Sun's Altitude WEED N. by.cho oy or Foreſtaft: 


Complementor of the Latitude 8 4 * — „ 

TR ore, the Lan is 73: 40 North, by ;Odſcrvation. V 8 
I need give no oe nor Example for South Tatitulle, becauſe” * of our 
European Þ 0 Ps pert form ſuch Southerly Voyages. 

Now, havi Obſeryvation exactly attained to ce Lende, ts us pro- 
ceed easy to find the Variation of the Com 5 both in Quantity and 
Quality, which are all the Truths we have at: preſent to depend upon at Sea 
before which can be done, you muſt take Notice in the following Scheme, 

_ that the Primitive Circle- doth re preſent the Meridian of the Place you are 
""h the Plain 'of which doch divide. the Eaſtern from the Weſtern Hemi- 
Ke: viz. in the — end it e the = Part®f Univerſe, f in 


Evening the W 
That HO repre fents the Horizoh, which ig g ia Heat >. that divideth 
the viſible Hemiſphere from the inviſible. This Horton is divided into 
32 equal Parts b th Mariners Compaſs, which-arecalled Azimuth Circles 
all of which paſs thro Z, which Point is called the Zenith, and is the Point 


in the Heavens drehe over your Head, and N. which Point is called the 


Nadir, and is the Point in the Heavens directly under your Feet, Now the 
Points Z and N arc alſo called the Poles of the Horizon; for the Poles of 
any great Circle are two Points, each 90 Degrees diſtant 1 every Part of 
that Circle; and laſtly yr Azimuth Circles croſs the Horizon 4 Right- 
_ Angles, and O we will ſe to be the North Point of it, therefore H 
Which is its oppoſi muſt be the South; that G, which is midwa between 


them, muſt re —— che Eaſt oint. in the Morning, but the Weſt in the 
and” therefore Z. ON is the North Fart of the Meridian, and 


Evening; 
be. ZHNi the South Part of it; that ZN. is che Eaſt Azimuth in the 


Morning, but Weſt in the Evening. q. 75 
"Now Pet ebe Point NP repreſent e North Pole of the World, hd. SP 
| the South, therefore AG muſt be the Equinotial, -viz. a great Circle 
90 Degrecy' equi-diftant from the Poles 5 the Word; now, while yo 
are in North Latitude, the North Pole is above the Horizon, and on the 
North ſide the Meridian; "when: you are in South Latitude, the South Pole 
ch] Soarh fide the Meridian; when you are 
in the Horizon, che North Pole in the 


on the Equinoctial, both Poles 


North Dau 0 1 it and the South Pele in the' South; and then as 
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Ee oelen for the one abut «mach below the Hiring ah ce Þ 
above it; and 1 the maſs 82 ma 


ole above the Horizon, warn . 80 os n 0 h from che 
ow, the Sun either moveth in t parallel to it, 


becauſe "the diurnal Difference of the un's Belegen 7 t Hietle in 
24 Mg ABCDE is à Parallel of the Sun's North Declination, 12 
isla Parallel of the Sun's South. Declination. Now, if the Sun mo 
* — Equinoctial, it is plain che iu. on the North Part of the 
eridian at Midnight, which, is ber me preſñion; that at Noon the 
will be. i. upon the South Part of the Meridian, and HA. is the 
greateſt or Meri — Altitude of the Sun that Day, at fix in the Morning 
che Sun will be at G, viz. half way | between EQ; now G is both in the 
Horizon and in the Equinoctiaf, 8 it is ie Eaſt Point in the Wend and, | 
MWeſt in the Afteracon ; and: therefore when the Sun is in the Ting oCtial, 
it riſes exactly gu the Eaſt int of the E and £ fix in the Morning, 
aud doth ſet on the Wei int, b 23 in the E Was ET 
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ſuppoſe the gun . tnoye's on Pr DA 1 Pelination | 
ED! 7 it '18 Clear, at Midnight it will be at E, at Noon at the Point A, 
at ſix in the Vio and Evening at the Point C, viz! midway between F. 


: and "+ but” as the Sun moyes from E towards A, ny ain, When it comes 


it is in he Horizon, and in the Morning ar 1 70 5 _—_ it 


| mat more to C where it will be at fox ih the C it muſt 


to B, where it will he on the Eaſt point of [the de Ce m thence 
to A where it will be at Noon: Then wo muff in the Afternoon ſuppoſe 
the Sun to come dym on the back part 2 the Scheme, Where it it will be at 
B apon the Weſt point of the e at C:the Sun will be at fix in r 
Everüng,. and chat the Sun muſt move — to D before it goth 
here ig one thing more you muſt obſerve; while the Sun is at D, that G Di 
the Amplitude of the Sun, Which is the Parr of the Horizon intercepted be- 
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which is equal to C, is che Sun's Difference of Aſtehſion, or how much 
in this Caſe. the Sun riſcth b ore and ſetteth aſter ſix. hat CI is the Sun's 


Altitude, and GT is the Sun's Azimuth at fix in the Motning and Evening. 


Southerly at ſetting; G&L. equal to cb is the Difference. of 9 fr ird or 


That BG i is the San's Altitude at Eaſt and Weſt, and K G equal to CB is 
the time after ſix, that the Sun is on the Eaſt point of the > Compal, and the 
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Amplitude from the Eaft towards the Seth in the Morning, and it is Weſt 


2 time after fs that the up! dqthe riſe, and the Ap me delbre ſix it doth 
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Theſe Things ; thorought Bois by Gat de n a Difficulty, in the 


Solution of the loving rob lem of Aſtronomy, by the foregoing Traver/c 
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The Explanation of the frog Table 7 Natural Sines: 


| At the Head of esch Page are the Degrees of the Quadrant, in the left 
hand Column os each Page are the Minutes of a Degree, as far as 60 
Degrees; from 60 to 70 Degrees you have 25 the ſame Got. lumns every 


Tor of + Pers fs m-70 to 80 De grees, are cy: third Mi- 


nute of a De from 80 to n 998 have cer 
Minute of a | ves foie jt} 
At the Foot — Table are the Hou. mites of Time an- 


ſwering to the De at the Head of each in that Table, and 
Column of each Table are the Minutes and Seconds in 


in the Right-h 
Time, anſwering to the Minutes of a Degree, in the Leſt- hand Columns. 
So hoe Jeu readily reduced, the Hours, 5 Moen and Secends of Time, 


to every 2 Minutes 


ta every Minute, as far as 60 Degrecs; 
7.48 Je. rers; to cvery 3, as 923 7 2 & to every 4 as far 
„ which/is” fuffcient for any. * uſeful at Sea. 
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131 3 N 277.6 296. 7123745 3544 3742 
134% 278 0129684 315 94 33925354 8 3745 
|, 334,73 bagr'o 278-3 | 292.2 | 319+3] 335-64 35511] 3749 
-34 22 3 I. 778.8 237.5 | 316 6] 335-5) 355-4] 3752 
— | 35 [223-2257 | 256-21 273.9 | 2975.8] 316-9] 339 2 355-8} 375+5 
{ 36 | 223. [241.9 [360.5] 279.3 (299.1 | 317,21 336- 54 
37 [533 "®] 242.2 279.5 | 298-4 | 317-5 | 336 9], 35-44] 37% 
39 | 224" | 242-5 279 8 | 255.7 | 317:9þ 337-2[\356-7] 376-5 
39 | 7244] 24245 280.1 | 299.1 | 318-2] 337*5 }.35745 | 3799 
40 | 2247 | 243.2 280.5 | 290.4 | 218.5 1337487 3574] 377-2 
41 | 2541! 2 280.8 SE; RE 338-24 357 71 37745 
42 | 335:4] 2.43.8 28113000 319.1038 | 18-1} 377-2 
43 | 225+7 [224 1 281 00.2121. 338.8 253-4] 378'2 
. 4 | 300-3] 319-5 | | 
58] 2299] 244-4 281-7 | 304.6 [319.3] 35%1] 35871378 5 
45 [226-3] 25477 |. 263-3] 282.0 | 301.0 | 320.1 | 3395 | 359-2] 378.9 
| 4* 2268 245-9 282.3 27 310.4 339-84 357-4] 379.2 
| a7 [228-91 245.3 [263-9 [232.7 | 301.0 320. 340.11 3597 | 37945 
a8 | 227:2| 2.45*6- 283.0 | 201.9] 321-1 | 349-4 | 36 379-9 
E 22745 | 245-9 F] 283-3 | 302-2] 321.4 340.7 | 362-4 | 339.2 
50 227-8 | 246.2 283.5 | 202.6 | 32197 | 341.357 |. 380.5 
| 51 | 238-1 [246.5 283.9 85 322.0 345.4] 3-3-0] 3809 
52 | 22844 246.9 284-2 | 304.24 322-3 | 341-7 361.3 [332 
| $3] 228-7 [247-2 284.5 | 303-5 | 3227, | 342+ | 39126] 331.5 
$4 þ223%9 [247.5 | 265-1 | 284.9 | 301.3 | 324.6 31424 [30.0 [397.2 
7 229.3 12 4 185.7 304-1 | 323-31].342-7]'392 3 | 332.2 
56 | 225.6 245. 1[266:7 | 28545. | 304-5 | 323-6] 343-24 303:7 | 332-5 
1521229 248.4 988.334 3} 324-0 343-4 | 363-0 | 352.9 
14444 67.3 1286.4 J 305 1 324 3] 343-7 | 363-3 | 383-2 
 |'59:),2306!a4g.0/ 3 a 305.4 | 32:6 [344.9 | 363-6 | 383.5 
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The the « Doors and the Seo Dedlination given, to fr ad the Sun's 
true e 2 he Hine Then wh and ſettin pas F Altitude 
and Azimuth, Edt e S Al ad. ond 


T | 
e, 275 
Rule. FI te nears Fe gm an Moc to the Latitude; at the Head | 


or Foot of, the Trave 8 the Natural Sine and Jangent of the 
Sun's bg. in t 1 of Latitude Column; take the Diſtance 
3 e and the to the Tangent Nane belt oy et * 
Sine an the Sun's. ation in the. B lumn, 


the 2 Seng to the ang 924 e Difference SAL Latitude 85 jon 
Tangent; and again, mg the Sine of the Sun's Dæclination in the Diſtance 
Column, rake 1 the. Departure: anſwering thereto. Of theſe five Numbers 
thus f. firſt is the Natural | Sine of the Sun's truc Amplitude, the 
ſecond ig che N Nat 1 Sine of ies Difference of Aſcenſion, which you may 
take in Hours, Minutes and Seconds of Time; the hind" is the Sun's Alti- 
tude at Eaſt and * ; the forth is the time after 6 that the Sun is Eaft, 
and the time beſdre 6 i it is at Weſt; ihe 8 808 is the Natural Sine of the Sun's 
Altitude at 6 in the Moming-and g,, whoſe Tangent you muſt find in 
the ſaid Departure Column, the Difference of Latitude IOC. b is 


the Natura a ofthe: Ian's eee at. 6, 


Example. 

Let the 145 of thi Place be 44: 11 North, PE Sux's 3 
20: 15 North, What's the ark true Amplitade, the time of its Rifing and 
Setting, the: ie, td oro Azimuth at C in the Morning and eee 


the Sur's Ati and rig Day at Eaſt and Weſt? 
Me Operation. 
Latitude 421 N. Son Declan 1 1 SN. | 
+» Nat. Sines: $046 


'The Nit. Side ag the Sun's Decl. 34 1467.0 27:50 Amplitude 
The * Tan. of the Sun l 368.9— 3344 — 1:18:08 Diff. Aſcenſion 
FCC e 
5 55 ele 4806. © 1:35:56 time from 6. 
18 | 232d 1 2 Altitude at 6. 


The Tangent 'of the Sure Atitade 6 A — 2638 is the 
Natural Sine of thè Sun's Azimuth at 6, vis. 1 is Operation is ſo 
plain and eaſy, that ay one may, underſtand ag "but =o thoſe that will not 
give themſelves. the Trouble of conſidering the foregoing Figure in ro- 

nomy, to ſtrengthen their Memory, T preſeribe theſè Notes. 
When the clitation is North, the Sun alwa * to the Northward 
of the Eaſt, and ſets. to the 8 the Ven; but when the Decli- 
| nation 


4 ; 


( £469) / 


nation 18 South, it riſes to OY: 8 of ok Eaſt, and ſets to the South- 
ward of the Wet ; and —_ ore the-Sun's true Amplitude 
is Eaſt 2 50 North MW Welt. _ porno at Betting. 

I ee de and ain en are both of the © Ge eg unte, the 
Safi nletk before 6, and ſets after 6; but if they are of different Names. the 
Sun riſeth after and ſetteth before 65 and therefore in dur Example th. 
18m. 8ſ. the Sun 8 1 of Aſcenſion muſt be taken from 6 Hours, for 
the Sun's riſing,” and added to 6 Hours for W. 3 and therefore you u 
will euch bye Example, the Sun to riſe 41 5 paſt 4, 4 ata tofet'nS * 8 


| a iR 5600 FITC 
b The At Altitude at Eaſt and Welt, is how high or ow van bees and 
Minutes the Sun is then aboye the Horizon, which in our Example is 31 10 
the Sun is never above the Horizon upon the Eaſt point of the Compaſs till 
aſter 6, and always upon the W. Point before 6; 2 the time from 6 at 
Eaſt and Weſt, muff e dw added 0 6 for the Hour at Eaſt, and taken 
from 6, for thł Hour at Weſt; und therefore in this Exumple at 7h. 3 I. 
561. the Sun is Eaſt, and at Ah. 24m. o4f, the Sun is Weſt. 
Mete, the Sun's Altitude and Azimuth at 6 ſhould be found, before its 
Altitude and Hour at Eaſt; but to make the Rule and Operation the 
enſſer, I have found the latter before the former, which T hope Is is excuſable. 
If the Latitude and Declination are of different Denominations, the Sun 
is under the Horizon at 6, and at Eaſt and Weſt, and thęre fore of no Service 
to us; but if they are of the lame. Name, iz. both North or both. 
| South, you have by. the Example, the Sun's ; Altitude, which is 13: 25 
high at 6: And if the Declination is North, the Azimuth in the Mording 
is Eaſt Northerly, in the Exening Weſt Northerly; if the Sun's Declina- 
tion is South, .the Azimuth at 6. in the Morning is Eat aſt Southerly, and at 6 
in the Evening Weſt Southerly ; and therefore in our Example the Sun's, 
Azimuth at 6 in the Morning s Eaſt 15 : 14 North, and at 6 in the E- 
vening its Azimuth is Weſt 1 5 14 m L Wr ak 1 have ſaid enough an 


this Problem, let us now proceed to 1 4 
N 8 00 PROBLEM, v 


I be Sun in 4 i inoRial the Tree of re and the Sun! $ 
Altitude given, to find the Hour and Azimuth, 
. F the neareſt 77. and Minute to the Latitade at the tat 
or Foot of the Traver/e Tabje, aud the Natural Sine and Tangent of the Sun's 
Altitude | in che Biene Fatt de Column, take the Diſtance anſwering 
the Sine andthe Departure't the Tangent; the firſt of theſe i is the Natu- 
ral Sine of the 22 from 6 , the ſecond i is s tHe Vatargl Sine of he Sun's 


F 


 Brhmpte. 8 

4 & the Talc of th 18 be J 51 Wach, "Y Sure Aga 
47 20, che Sun being in the Equinòctial, what is TR ot the Day 
Waden e P 5 


8 
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Lande 40516 N. Saab Alu 16:6 Ke. 1 ns 5 W 20520 
Nat. Sie e e ene Aided 2476=—324 angina 
Nat. Fan. of the Sun's Altitude ISSN . 3 Sun's Azimuth, 
Nas, Tbe Time thus found muſt be added 6 Hours in the Foreng 
an taken from 6 Hours in the Aſternoon for he true time ofthe Day. 
it the Latitude is North, the Azimuth is Fa Southerly, in the, Morni 
ad Weſt Southerly in the Evening; if the ee Gen pms 
is Eaft Northerly in the Forenoon, and Weſt Northerly in the Aftexnqon. 
For in the foregoing Figure, ſuppoſe the Sun at m, the r 
2 Gm the Hour, from 6, becauſe the Sun is at G at 6, and Gn is 
Auimutd from G, . Weſt in the E- 
vening, 9 By oe: the South. ; and. therefore in this E- 
ample at Ih, 1.5m, 484. n MY 
Seurb, and at e ce ee een 


12 be RI 
s PROBLEM VL. 


a. the Carts Meridien Altitude, having the Latitude f th Tore a 
the Sun's Decliuation given. | 


Re If the; Latitude anc Dedinetion arc of the fame Nun; bene 
of the Latitude added to the Deelination is the Sun's Meridian Alti- | 
TY but 9 of different Names, then the Dectination taken from the 
Complement Latitude leaves the Meridian Akitude; for by the fame 
Scheme H. and EA is the Suns Meridian Altitude at. A, and H les 
La ts the Suns Meridian Altitude at a; this is G plain it needs no Ex. 


empleo Fhis Problem is ufe fi at Sex in fixin eee 
drant at Nogg before e g riectda/oi ela 


The Lattude of the Place and he Sens Ni bees given, to find the Sun's $ 
Altitude ar any Hour of the Day.. 


Rule. Find the Sun's Meridian. Altitude, and Adtitude af 6, then from 

the Natural Sine EE Sun's Meridian. Altitude, take. the Natural Side of 

the Sun's Altitude at 6, find the e 8 a =, 

100 in the 1 . Trauegſg Tale) . Najural Ades of 

the given Times from & al lum 28540 0 
thereto (in the Column, 5 the foregoing, 880 1s to 

the Natural Sine of the Sun's Altitude at 6, is the Natural Sine of the S 

Altitude at that time, when the Latitade and 1 are of the my 

: Name; but when. they are different, t the Natural Sige of the. Suns Meridian 

Altitude, adele the Natural Sas ofthe Lee Deel ANY 0 10 

2 5 5 . 2 1 . 1 rel 


—— 


— 
? v 
9 
ww i 
n 


( 1 


find FRE to 100, and in the Diftance Golamn find the Natural Sides 
of the time from 6, che Numbers anfwering thłreto, (in the Column whert 
the foregoing Sum is- found) made leſs by the Natural Sine of the Sun's 
ion, leaves the Natoral Sine of the Sun's Altitude at that tine. 

Ve, The Sun is as far below the Horizon at 6 in the Morning and 
Evening: when the Latitude and Declination are lend, as it i is above 


the Horizon at 6 when they are alike, 
Let the Latitude of the Place be 45 1-00 North, the Sun's 


Declination! 22: 3 Oe, - what | is the Sun's _— at & 75 Z 9 10 
e . | 


29 Ht. 
Latitude 4 00 North, Sun's Doalinatiog. 23.5 e 


The Sun's Meridian Altitude 67 30 1 "3827 the N.S * un's Dec. 
I The Natural Sine thereof 9 0g is the Thor S. of the Sun's 
| Subtract. — — Yyog9 aA. 4k 6. 


6 bod this Number aint h 
100 in the 

Diſtance Column ; then for 55 —_ . 

h. bh DS. 1 D. M. h. B. 


2 ad 397—=26--: 05] the 4 5 
2— 500 — 326. the 59 26 : 41/Sun's 8 +... 
9 3—7307.1— 4618|N.S.732.5——47 : C Alti- HAM. AP. M. 
10 4—866.0— 565.9; at 8 48 ſtude 18 2 
eee ER 8 25 Pond 2 o I 


rr AA 4 9 24 Xt 24 


ternoon. 
This is a uſcful Problem to try o r7jou Half, JU! Hour 0¹ aa : * WR 
Glafits, for which A: I here | 3 = 


e LE t vu 


the Latitude f the Place, 4 far 3 a's Decinaio and Au. given 3 to find | 
5 ur of the Day. 

Rule, Find the Sun's N * 4 Akitude, che Altitade at 6, and the Dif- 

Column ia the 


ference of their Natural Sin en, ug againſt 100 in the Diſtance 
Traverſe Table; in the ſame Column where this Difference is found, find the 


Difference between the Natural Sine of the Sun's Altitude, and the N atural 
Sine of its Altitude at 6, the Diſtance ee thereto, is the Natural Sine 
1 che Arge re ws 


5 
8 9 » 5 
1 2 
4. 2 n 3 : 
. < % * - . : . — 0 * N 4 
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$2ett- 12 15 Ses ther lebppplo ndl its 'Operation.. r odd! 


Latitude — 55.4 N. —_— 45:40, whatis bour ar ofa 
Com Le 1 PER eds 4 Sen | 3 
m 10 bus! 114% 3 65 Gr * $53 j Sun 82 
58 oy ni ee eso oc: we 176.7 N. 8. San ar 6 ſub. 
3 63:3 N. S. $94, . nel enifor(l | PO A OR PD AOIIITY 
Nat. S. Sun at & ſub. 170.7 e 42rlgglth Did. nf beers, 


: oh —— 0 ———— . ik 10 2 8 747.8; e Na- 
6 88 0 102 1 . tr, ; 1s 21 2 [iv tural Sine O zh, 13m. 36. 
2 therefore it is 13m, 36ſ. paſt Nine i in the WG "ws ons 246. pait 
Two in the Afternoon. 


. PROBEEM IX 


The Latirude of the Plice, the St" Dictndiion aud Aitide: given; fun 
tie SUN'S Aximut h. i 

Rule, Find the Hour of the Day by Problem $, chen 18 Table of 
Arificlal Sines, find the Sun's Azimuth by this Proportion ; 1 

As the Co-fne of the Altitude, , 

Is to the Co-ſine of the Hour from Six; 8 

So is the Co-ſine of the Declination, ede 5 175 

To the Sine of the Azimuth f from the Nortfi'or South,” ©» 

Buy the Sun's Altitude you may readil know whether the Sun is On. the 
North or South ſide of the Pact of the Prime Vertical or Azimuth of Eaſt 
and Weſt, and con e whether the Azimuth thus ken is 5 from the 
North, ee from the: — +” "qa West. h "WS 

r TOA", Lp ne Cott e: 5 e — 4 my" f 
x Let the mrs of the Phace 7 be 2 11 North, 8 Peclnatien 
34 North, what is the Sun's Azimut en the Sun's tude is 2 21 

5 2. F 0:40, af 2 ite enn 
ration. 8 
Et. iN. Sun's Declin. 13 OT £59 . 1 _ * W 8 el E70 
3M #7 315 1.1 3130 acts A el 
Co. Lat. 47:49 149.1090, is N. Sine of the Sun sAlt at 6. 
IM Wert 3 ſubt. the 60. found | 
Sau Mer, Ale. 5623 N. Sine 832 00 38.1 N. Sines 7 41.9 \ againſt. 2 
Subtract 16 | 90.1 ven 9.9 < 732.8 hs 

. La 113.2 Altit. \ 13.2 oppoſite! 


ach pus, 0 hobotith Rd * N gives. 50,7» 100, gives: 
3 C 30 the Nat Sine 341 841 Wr ie Ion iin 15 nere 


5.3 of the Tine 1 50 6 i Te" n 4 446000 Sia 903 HI Axe IG 
- 15 before 6. "3136; gelt O14; eee 511. 0 J 915 0 
9. Falter Sir : A 21655 s 9 abn. . 12 777 
* 7 F % 


Wir *m:t ] 33 +* 


en are in Degrees ae, Minutes, becauſe we ſhall uſe them in the we- 
ing Canons 4: 46, 3 3: 16, 0: 46, 1: 03, 3: n 


O05 0A” —2—„— I DIS SE AY T5 uereee noe Oe — — l.ltl 4 — 


* 


( rog ) 
As the Co ſine of the Sun's Altitude, 


we; Ts the Sine of the Sun's Azimuth; ' - | | | 


2:15$6,000334) 3:20Þ.000734] 5:100.001767 6:300.002800] $:40j0.00498 
4469. 99849 3:1619,9992 94] 0:46/9.999961] 1:02'9.999932 8588 9.998958 
8:34 9.995127! 8.349. 995127 8.34 9.995127 8:34 9.995127] 8.34.9951 7 
$0.28 9.993950 8127 9.9951 $5183:0719.99085584:19 9.9978 5986.1 5 9.999071 
That is, take the Complements Arithmetical for the firſt Term in each 
Canon, and the Operation is performed the eaſier; and now we find when 
the Sun's Altitude was. 7 
2.15 . — N. Seas E. 8 1 
3.40 — — — N. 81:27 E. | 
._ +5:10-the Sun's Azimuth was, N. 83:07 K. 
6730 ͤ— ————— . ; 
N. 86:15 E. 


* 
* 


840 — — _— | | 

Here we ſhould ſhew, you the Figure, and Uſe of the Azimuth Compaſs ; 
but as there are very few of them carricdito Sea, by any except the Captains, 
ang the firſt and ſecond Mates of our Eaſi India Ships, I think the Trouble 
will be needleſs; becauſe there are none admitted to either of thoſe Poſts tilt 


they have failed ſeveral "Voyages, and 6 by their often ſeeing, 
muſt have learned the Uſe of them. The Uſe of the Amplitude Compaſs is 


ſo plain and eaſy to be underſtood, it needs no Deſcription nor Uſe here. 
PROBLEM xX. 


The trus and magnetical Amplitudes; or Azimuths of the Sun given, to find the 
8 . Variation of the Compaſs in Quantity and Quality. 
Rule. If both the Amplitudes or Azimuths are in the ſame Quarter of the 
Compaſs, their Difference is the Quantity of the Variation. 
hut if one of them isn one Quarter, the other in another Quarter of. the 
Compaſs, their Sum is the Quantity of the Variation. 
Aru A of oboniam# Tainan y . — oO 


, 1 1 
5 2 F *. 1 i 1 * 7 F : G 7 % 
GOULD A beam 9:1 Þ Example 1. . |. A 
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Les the magnetieit Amplitude be E. 49 : 45 N. 5 
- —— —-- The true Amplitude E. 27: 12 y᷑A¹ł¹ .. 


Variation is 22: 33 E. 1 Fi 
— — — Y c 1 ” 
or Weſt, 


5 
For, always ſet the magnetical Amplitude from the Falſe Fail 


towards the falſe North or. South, exactly as you find it by the Compaſs, - | 
which in, this Zxa1ple wil, be from E 0 ©, Which: © is the true Place of 1 
1 45 21 9 is 593 84 4 1147 Zee 10 10 yl | te 4 
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the Sun 3 at the Time of Setting; then always 
from © ſet the true Amplitude, (which. is 
found by Calculatien) the contrary way, viz. 
s if it is Northerly, ſet it from the Sun to the 
M Southward; p< when, it is Southerly, ſet it 
IW ftom che Sun to the Northward; fo will you 
I cxattly have TE which is the true or 
RE ai E 'T'W ihe true Wed, then from IE, or TW, 
ſet one Quarter of the Compaſs towards the 
Flower-de-Lace, or falſe North, ſo you will 
. © have FN, the true North; and then if the 
FS Humwer-de- Luce is to the Faſtward of the true 
5 North, the Variation is Eaſterly, as in this 
_ and the third Example, 
But, If the Flower-de-Lutve is to the Weſtward of the true North the 
Variation i is en, as in Do 


e ED *. 

| Letthe magnetical Amplitude be E. 19:50 
„ N Rapid F. e nou 
Variation is Ta, 


Example FO { 
5 8 itude be E. 11 AN 
+ True Amplitude E 12:10S, 


variation is 23:34E- | 
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55 8 ou * e ba each of the other rs of 
PTY at 2 Method of performing them being the very ſame as in 


" theſe © - 
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_ theſe Examples in the North Eaſt Quarter, we ſhall not troubſe you with 
them, hoping theſe are ſufficient to make inteligible this Problem to the 
meaneſt Capacity, | ; Wy 5 | 
55 Pr by Obſervation of 
the Sun, 1 thought in two Pages to have Tables for the exa& finding the 
Sun's true Place, Right Aſcenſion and Declination for ever; but being ver 
well acquainted with the Humour of moſt Sailors, who will not trouble 
themſelves with any more than needs muſt, to carry an the Daily Repetition 
of their Practice; I choſe rather to let them have a Table only of the Sun's 
Declination for every Day of the Year, whether it be Leap-year, or the 
| firſt, ſecond, or third Year after it. o | 
And here I thought to let them have a Table of the Right Aſcenſion and 
Declination of the moſt notable Fixed Stars, with their Uſe in finding the 
| un is over their 


- M 
men afivg the thalk be. fully ſarisaed Parts 


— —ͤ— 
Fs 


* g 5: * nh 10. the ſecond Chaſe of the Rik 1 is omitted, which 
ſhould be 2 


- But, ¶ one lace 4 is in Nomth Latitude; the other in gun, * Som e the 
Latinndes i 15 —— te of * Latitude between them, 


I. Andi 4 S8 4 ey Plann'd, with al u the Pieces FORE to. 
| Fg the Lands of that Farm are at once diſtinguiſhd from the intermix'd Lands, 


Buttings, and Boundings, with a Tabular Synopſis of the whole Plann done 
in a curious New- print, with a Scale, Compaſs, and all other uſeful Embel- 
liſhments, by * Collier, * at n in Norfolk. 
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the fame Farm, curiouſly ſhaded with the ſune Colour, by, which all 


with the true Content of each Piece in Acres, Roods and Perches; the Title, 
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